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SUMMARY
an1,  « ■  5 5  for°?owaS I  l i  gS ± 1 2 .«  S t  SnSoui:
S l n S l y  drouth resistant, makes an excellent midsummer pasture 
and will grow in almost any soil.
2 Since it is a late sown annual, it is not available for Pasture un- 
[ til about July 1, and ceases to be productive after frost m the falL 
o tvip sppdhed mav best be prepared as for corn, altho it may be 
[seeded following a cultivated crop In a seedbed prepared as for oats 
4 Nothing is gained by seeding before the middle of May. The 
yieid was reduced approximately half a ton pe* ^°re for 
that seeding was delayed after June 1, with a yield of 1.32 tons per 
[ acre for the latest seeding, July 26.
5. Seeding by broadcasting and harrowing or by dr:^^ng m narrow 
I rows with a grain drill are the most practical for y p 
duction. About 15 to 20 pounds of seed are required per acre.
6 Slightly higher yields of seed may be expected when the crop 
drilled in rows wide enough to permit individual row cultivation, a d 
| 5 to 10 pounds of seed per acre will produce most profitably.
7. Two cuttings gave somewhat higher yields of
than did one, but the difficulty of curing when two cuttmgs are made 
[ combined with the extra labor involved, suggest the advisability of 
cutting but once and pasturing the aftermath.
8. When two sizeable hay crops are desired, cut the when t e 
grass is heading and the second just before frost When b t
is desired, harvest it when the seed is m the milk to soft dough stag . 
Time of cutting, however, is relatively unimportant and may _ .
from the time the grass begins to head until it is in the 
stage. The crop may best be cut for seed when three-fourths of the 
seed is ripe and hard.
9. The most practical method of curing as regards economy an 
quality of hay is to cut with the mower and cure in the swath or wi - 
row. The grass can be cut for hay with the binder and cured succ 
fully when only one crop is taken.
10. The crop may best be cut for seed with the grain or corn 
binder. The seed is threshed with the grain separator.
11. Sudan grass and soybeans grow successfully when mixed. The 
mixture does not yield as much hay as sudan grass alone, but tne 
feeding value should be greater.
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SUDAN GRASS
By H. D. Hughes and F. S. Wilkins*
Sudan grass is one of the most satisfactory non-leguminous 
emergency hay and pasture crops ayalla b l e ®  
has been under observation at the Iowa 8 ninety-eight
Station during the past 14 years. Three hundred ^ y  elght
experimental seedings have been made and
years. It surpasses oat hay from the standpom o  
has about the same feeding value as either f *
Since it is not a legume, it cannot utilize the nit g
air and does not have the feed value of such
alfalfa or soybeans. Being an annual, it does not It
clover, alfalfa or timothy, which live for more one » f t .  «
is not recommended as a regular crop in. the r ,
sesses merit as an emergency or catch crop w ic
to advantage for hay, pasture or soiling.
ADVANTAGES OF SUDAN GRASS
As an emergency hay or pasture crop, it s^ er^ \ d^ t h e  
advantages. It gives a large yield. In a se aver-
Iowa station continued thru a six-year period on a soil of J i g  
age fertility, it produced an average yield • A j j
dry hay per acre. The yields in different years have varied 
from 5.9 tons per acre to 2.20 tons per acre. . „• u .
The crop can be grown easily and cheaply. Maximum yie d 
are secured by broadcasting the seed and harrowing >
much the same manner that oats are ordinarily sown.
The seed cost is low. Sudan grass seeds heavily and, as a _f - 
suit, the seed is not expensive. The plant stools readily so that 
s a relatively small amount of seed is required per acre.
It may be seeded thru a long period with satisfactory resu te. 
Equally good yields have been secured from seedings made at 
I intervals thru five weeks and satisfactory yields from see mg 
I made at intervals thru two months. . . ,
It is dependable, never having failed to make a satisfactory 
I crop in the last 14 years that it has been under observation a 
I the Iowa station. It withstands drouth remarkably well alter 
I it becomes established.
♦The a u th o rs  acknow ledge th e ir  in d eb ted n ess t °  D r. G eorge 
■ of the  M a th em atic s  D e p a r tm e n t fo r a s s is ta n c e  re n d  ^  a id ed  w ith
K in te rp re ta tio n s  a n d  w ho h a s  c o n s ta n tly
i th e  S ta tistica l p rob lem s of th e  ex p e rim en t s ta tio n  worKers.
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Fig-. 1. T h e  product of one Sudan 
g ra ss  seed. T he crop is a  prolific 
s to o le r so th a t  co m p ara tiv e ly  sm all 
a m o u n ts  of seed  m ak e  la rg e  r e ­
tu rn s . D rilling  in n a rro w  row s or 
b ro a d c a s tin g  15 to  20 pounds of 
seed  p er a c re  is recom m ended  for 
h a y  or p a s tu re , w hile  10 pounds a re  
a p p a re n tly  suffic ient fo r seed 
S lig h tly  h ig h e r y ields of seed  can  
a p p a re n tly  be se cu red  by. p la n tin g  
5 pounds of seed  in  in te r tille d  row s.
Its drouth resistance gives it 
the ability to thrive and grow 
rapidly during July and August 
when bluegrass is apt to be 
brown from lack of moisture. 
This, together with the fact that 
it withstands trampling, makes 
it an excellent midsummer pas­
ture grass despite the fact that 
it lives but one year.
It will grow on almost any 
kind of soil. It is not a poor soil 
crop, however. It is a greedy 
feeder and produces best in fer­
tile soils which are well supplied 
with organic matter.
Since it may be seeded late 
and grows well in a wide variety 
of soils, it can be used to ad­
vantage to seed such places as 
drowned out spots in corn or 
small grain fields, or corners im­
possible to fit for planting until 
late in the season.
As a smothering crop for 
weeds, it may be used to advan­
tage where weed growth is diffi­
cult to control.
THE SEEDBED
The seedbed may best be pre­
pared as for corn by plowing, 
discing and harrowing in the 
usual manner. A well prepared 
seedbed is desirable as the grass 
starts its growth slowly. Sudan 
grass can well follow, without 
plowing, any cultivated crop 
which does not leave so much 
loose material on the surface as 
to interfere with haying. If the 
crop is to be pastured, this, of 
course, is of no consequence. Un­
der these conditions a satisfac­
tory seedbed is prepared by disc­
ing and harrowing. A good crop 
of sudan has been secured fol-
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ent upon summer rains.
TIME OF SEEDING 
I That nothing is to be gained by
p o tT 9 2 0  to 1923, sY d^ f  e q ^ y ti1*  from 4.34 to
fi1«  tamper Z e .  PT h S  was reduced approximately half a
ton per acre for each or tolUtU'ieedr'
first 0^  not been included
in^ the g^eral averages^mdng *0 an^insuffiment^number of^reph-
[cations to make the data altogether deP®
(cured for these years are shown,
■years included in the general average, s g 
“in triplicate in one-eightieth acre plots (Table 1.)
While seedings made in the first half of May gave j  ^ «
yieTds as ? h te made later in the month there, « e  a number f 
reasons why seeding preferably should be- delayed untd late 
Mav The early May seedings have invariably started siow y 
and have made but little growth until the soil warmedup The 
stand has been thinned appreciably for the earliest seed  ^ g ^ fiut 
the affect is screened in the yields because of t 
ing habits of the grass. Seeding* m t o
rate of 15 pounds per acre, which is sufficient to allow » 4 P f i ®  
ciable loss of stand without reflecting markedly m the y““ ™- 
is known that the grass has been killed entire y 
seeded the first week in May in some fields observe , 
ings in these trials came thru successfully^ _ 11ritii
The most important reason for delaying the ^eding 
late in May is that on most farms the work of preparing the seed­
bed and seeding can be done to better advantage a
thcin @8,1*11 sr. - >. ,.' .
That the effect on yield of a particular date of seeding vanes
with the season is indicated by the yearly _ averages cons 
separately. In 1920 the yields dropped quite sharply after tne 
May 31 seedings, whereas in 1923 they did not begin o ecr 
until June 21 or 28. In 1921 and 1922 a sharp decline is noted 
after June 7. *
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S u d an  m ay  be se e d e d 'suc^ssfu lT y~ from  co rn ^p lan tin g  F ,o t at,Tisht of m an  seeded  Ju n e  14. (P h o to  Aug- 2
w hen  seeded  b e tw een  M ay 17 an d  Ju n e  1 b u t m ay  b e  exp ec ted  to  g ive  m o st s a t is S c to rv  re su lt
a n v  tim e  d u rin g  Ju n e , an d  pro fitab le  y ields S e  u s L n y ^ t t e d T o r ^ f e d i n g ^ a d e 6 asX' K s  f° r  Seedings m ade t
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T able I. E F F E C T  O F  T IM E  O F S E E D IN G  ON T H E  Y IE L D  O F 
SU D A N  HAY.
D ate of 
seeding 1919 1920
Y ield (T ons per  acre)
i i l  i *
19231921 1922 1924
Av.
20-21
22-23
May 3 
May 10 
May 17 
May 24 
May 31 
June 7 
June 14 
June  21 
June 28 
July 5 
Ju ly  12 
Ju ly  19 
July 26
2.48 3.63 5.20 4.68 4.33 1 3.32 .
3.30 3.88 5.29 3.60 4.61 1 . • • • I
1.65 3.54 4.91 4.37 4. bb I 3 • 55 1
3.71 3.48 4.91 4.14 4.81 1 ----- 1
3.25 3.67 4.04 5.43 4.39 ! 2.66 1
2.48 2.04 4.51 5.15 4.3*4 | . . . .  1
3.30 2.35 3.34 4.15 4.48 1 2.97 1
3.30 2.50 1.71 3.30 4.74 1 — . 1
4.95 1.25 1.55 3.15 4.32 1 3.38 1
2.50 1.75 2.46 3.76 I ----- 1
1.49 1.65 2v21 3.01 I 1.69 1
1.49 1.74 1.82 2.02 | ----- |
.86 1.79 1.45 1.17 1 1.00 I
4.46
4.35
4.37 
4.34
4.38 
4.01 
3.58 
3.06 
2.57 
2.62 
2.09 
1.77 
1.32
It required 13 weeks for the May 3 seedings to reach the wa­
ter to soft dough stage of maturity, whereas only 12 weeks were 
required for the June 28 seeding to reach a similar stage of de­
velopment. Seedings made July 26 were shooting October 1, 
approximately nine weeks from seeding. Seedings made between 
May 17 and June 1, which is the most satisfactory period of 
seeding, required approximately 121/2 weeks to reach the water 
to soft dough stage, which is generally agreed to be the most 
satisfactory stage of maturity to cut for hay.
In these date of seeding tests but one crop was harvested, late 
in the season in 1919 and 1920, all seedings being harvested on 
the same date. In 1921, 1922 and 1923 the grass was cut when 
the seed on the main stems were in the water to soft dough 
stage. Seedings made May 3 reached the water to soft dough 
stage about August 2, while seedings of June 28 reached a simi­
lar stage of development about September 21. Seedings which 
did not reach this stage of maturity at all were cut when the 
first killing frost came. A light second^  crop was also cut at 
this time from the earlier seedings. Seedings made in May pro­
duced approximately 85 percent of the total crop in the first 
cutting. Seedings made after the first part of June did not ordi­
narily make sufficient second growth to justify harvest.
SOURCE OF SEED
That seed secured from one source is just as productive as that 
obtained from any other is indicated by a test conducted m 
1919. In that year lots of seed secured from ten different 
sources in various parts of the United States were seede m 
comparison with each other and with seed grown at this s a ion. 
No attempt was made to trace the producing localities oi the 
respective lots of seed tested. Since the yields secured from the 
different plantings were practically equal and no other signm- 
cant differences could be noted, the test was discontinued at the
7
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p h o t o f e a p h e l ^ w e e k f  l^ te f /  2’ 192°’ fo llow ing second year sw ee t clover;
en(  ^ one year-. However, it is possible that regional strains 
may be found which are better adapted to certain conditions than 
others.
Sudan readily crosses with the sorghums and commercial seed 
often shows some admixture. When one anticipates growing 
Sudan for seed, care may well be exercised to secure as pure 
seed as is available; when grown for forage a slight admixture 
is. of little consequence.
It has been suggested that northern grown seed is more likely 
to be free from Johnson grass than southern grown seed. A 
crop of sudan grown in the north, planted with seed from the 
south, may easily produce a crop of seed with a considerable 
amount of Johnson grass in it, since the Johnson grass will ma­
ture seed in about the same period from planting as Sudan grass. 
Johnson grass is a weed closely related to sudan grass, but has 
underground root stalks like quack grass. It is a serious pest in 
the south, but is not winter hardy in the north and its appear­
ance as a perennial has not been reported north of southern 
Iowa. It has not thus far been shown to be a troublesome weed 
anywhere in the state.
METHOD OF SEEDING
For Hay or Pasture. The most practical method of seeding a 
crop for hay or pasture is to broadcast and harrow it in, or
8
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drill in narrow rows with a grain drill. A six-year test, 1915 to 
1920, inclusive, indicates that nearly the same yields of hay may 
be expected whether the seed is drilled in 8 or 16 inch rows or 
sown broadcast.
While the yield of hay may be expected to be slightly higher 
when seeded in 32 inch rows and cultivated, the cost of cultiva­
tion must have consideration. The. difficulties encountered in 
cutting with the mower and raking the hay when the crop is 
grown in cultivated rows are decidedly objectionable. Also, 
the hay produced in 32 inch rows is coarser than that grown 
with close seeding. If the crop is to be used for pasture close 
seedings cover the ground uniformly, which is decidedly desir­
able. .
Seedings** made in eight inch rows yielded 3.46 tons of air dry 
hay per acre, which is almost identical with the yield of 3.48 tons
Fig. 4. (L eft)  S u d an  seeded  Ju ly  12 a n d  p h o to g rap h ed  two' w eeks 
later. In  a n o th e r  w eek  th e  g ra ss  w as  15 in ches h ig h  re a d y  fo r lig h t 
pasturing . (R igh t) T h e  sam e p lo t s ix  a n d  o n e -h a lf  w eek s a f te r  se e o n g . 
The g rass  in c rease d  in  h e ig h t a t  th e  r a te  of one in ch  p e r  d a y  fro m  d a te  
of seeding. T h is  is  a n  av e ra g e  p e rfo rm an ce  in  h o t w ea tn e r .
**O ne-tw entieth  a c re  p lo t u se d  in  a ll m e th o d  a n d  r a te  of s e e d in g  a n d  tim e  
of c u ttin g  te s ts  P ro b a b le  e r ro rs  com p u ted  b y  o rd in a ry  m e th o d  to r  m o re  
than  ten ^v aria b ie s . F o r  te n  v a r ia b le s  o r less, S tu d e n t’s m e th o d  w a s  used .
9
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from broadcast seedings. These yields are averages for seeding« 
made at the rates of 10, 15, 20 and 25 pounds per acre. (Table 
II.) That this relationship holds for each of the rates of seed­
ings is indicated by separate calculations.
A direct comparison of 16 and 32 inch rows with broadcast, 
and drilled seedings was made with the 10 pound rate of seed­
ing. Seedings made at that rate varied from an average yield of 
3.39 tons of air dry hay per acre for broadcast seedings to 3.73 
tons for seedings made in 32 inch rows. Seedings drilled in nar­
row rows, 8 inches apart, and in rows 16 inches apart, were 
intermediate in yield; the wider rows were slightly higher. 
(Table III.)
T ab le  II. E F F E C T  O F M E TH O D  O F  SE E D IN G  ON T H E  Y IE L D  O F  HAY, 
S E E D  A N D  STR A W . Y IEL D S SH O W N  A R E  A V E R A G E  FO R  10. 15, 20 
A N D  25 PO U N D  R A T E S  O F SEE D IN G .
Y ields p e r  a c re
_ H ay S tra w Seed(Tons) (T ons; 1 (Pounds)
B ro ad - 8-in. B ro ad - 8-in. B road- 8-in.c a s t row s c a s t row s c a s t row s
1915 3.30 3.10 2.98 2.77 640 6601916 2.64 2.71 2.04 1.66 197 1571917 3.53 3.25 2.34 2.68 522 5431918 3.17 3.38 2.47 2.43 415 5951919 4.45 4.23 1.85 1.77 1,064 1,1151920 3.76 4.10 2.27 2.13 452 541Av. 3.48 3.46 2.33 2.24 548 602
O dds:
H a y  1.0 + to  1 in  fav o r of b ro a d c a s tin g —p aired  d ifferences of 74 plots. 
S tra w  5.0 to  1 in  fav o r of b ro a d c a s tin g —p a ire d  d ifferences of 42 plots. 
Seed 226.3 to  1 in fav o r of d rillin g —p a ire d  d ifferences of 42 p lo ts.
A direct comparison of 16 and 32 inch rows is also available 
for seedings made at the rate of 5 pounds per acre. An average 
of both the 5 and 10 pound rates of seeding gives an average of 
3.36 tons of hay per acre for the 16 inch rows, and 3.69 tons for 
the 32 inch rows. (Table IV.)
For Seed. Tests indicate that slightly higher yields of seed 
may be expected when the crop is drilled in rows wide enough 
to permit individual row cultivation. This, together with the 
fact that less seed is required for the wider rows, is sufficient to 
recommend this method when it is known in advance that the 
crop is to be utilized for seed. The ease with which the seed 
crop may be cut with the corn binder when grown in the wider 
rows is another advantage.
If, on the other hand, it is not known definitely in advance 
whether the crop is to be used for hay or pasture or for seed,, 
seedings drilled in the narrowest rows or broadcast have suffi­
cient advantage in the aggregate to recommend close seedings. 
The data would indicate that there is nothing to recommend 16. 
inch row plantings.
10
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Table III.
e f f e c t  o f  m eth od  o f  se e d in g  on  t h e  yield  o f  h a y  s e e d  a n d  str a w  w h e n  s e e d e d  at  t h e
E F F E G  i  R A T E  O F  10 PO U N D S P E R  A C R E
Y ear
Y ield p e r  a c re
H a y  (Tons)
1915
1916
1917
1918
1919
1920 
Av.
8-m .
row s
2.70
3.24
3.09
4.17
3.85
3.41
16-in.
row s
*3.12
2.80
3.58
3.10
4.46
3.57
3.50
32-in.
row s
B ro ad
c a s t
Seed  (P o u nds)
| 8-in . I 16-in. I 
row s I row s I
*3.14
3.20
4.52
2.81
5.02
3.12
3.73
190
490
418
1,128
397
525
172
540
668
1,024
374
556
*450
170
540
552
1,070
322
531
32-in. 
rows_ 
*490 
242 
560 
402 
! 1,222 
540 
593
*N ot inc luded  in  th e  a v e ra g e s  
O dds
S tra w  (Tons)
8-in.
row s
32-in.
row s
*2.90
2.31
2,82
2.51
2.62
1.93
2.44
m I I i
:  -  ....-
133
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Drilling in eight inch rows showed some advantage over broad­
casting in these tests when the crop was harvested for seed. 
When the yields of the different rates of plantings are averaged, 
the drilled plantings gave larger yields in five of the six years! 
As an average for the six years, the eight inch drilled rows 
yielded 602 pounds of seed per acre, while those broadcast yielded 
548 pounds. (Table II.) A second series, seeded at the rate of 
10 pounds per acre and which compared each of the four meth­
ods of seeding, gave average yields of seed varying from 525 
pounds for broadcast seedings to 593 pounds for seedings drilled 
m 32 inch rows. Seedings drilled in 8 inch rows yielded 556 
pounds per acre, while those drilled in rows 16 inches apart 
gave an average yield of 531 pounds. (Table III.)
A yield of 571 pounds of seed per acre was secured as an aver­
s e  for the 5 and 10 pound rates of seeding for the 32 inch rows 
and 516 pounds for the 16 inch rows. (Table IY.)
Comparisons of yields of straw with the different methods for 
the several rates of seeding in general verify results secured for 
hay. (Tables I, III and IY.)
T ab le  IV . E F F E C T  O F  M E TH O D  O F  S E E D IN G  ON T H E  Y IE L D  O F HAY 
S E E D  A N D  STR A W . Y IE L D S SH O W N  A R E  A V E R A G E  O F  SEEDINGS 
A T  T H E  R A T E  O F  5 A N D  10 PO U N D S P E R  A C R E
Y ear
1915
1916
1917
1918
1919
1920 
Av.
H a y (Tons) S tra w (Tons) Seed (Tons)
16 in. 
row s
32 in. 
row s
16 in. 
row s
32 in. 
row s
16 in . 1 32 in. 
row s I row s
Y ields p e r  a c re
2.80
3.74
3.02
4.28
3.41
3.36
3.20
4.24
2.89
5.29
3.04
3.69
2.45
1.42
2.54
2.24
2.00
2.11
2.13
3.01
2.19
2.80
2.54
2.68
1.79
2.50
450
170
524
529
1,038
383
516
495
242
510
334
1,297
548
571
O dds:
H a y  40.4 to  1 in  fav o r of 32 o v er 16 in . row s—p aired  d ifferences of 40 plots.
pkrts. m  aV° r  ° f  32 ° v e r  16 in - row s—p aired  d ifferences of 22
S eed  6.6 to  1 in  fav o r of 32 over 16 in. row s—p a ire d  d ifferences o f 22 plots,
RATE OF SEEDING
For Hay and Pasture. Seeding at the rate of 15 to 20 pounds 
per acre for hay or pasture when the chop is broadcast or drilled 
hi narrow rows, apparently may be expected to give more satis- 
factory results than either more or less seed. A.s an average for 
the five-year period, 1916 to 1920, seedings drilled or broadcast 
at the rate of 15 pounds per acre exceeded those made at 10 
pounds per acre by only 2.7 percent.
From the standpoint of yield alone there might be some ques­
tion as to the advisability of seeding as heavily as 15 pounds per 
acre. The most desirable rate of seeding will depend somewhat
12
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on the price of clean, highly germinable seed and the inclina­
tion of the grower. The heavier rate gives a finer quality of hay, 
however, and has an additional advantage in case of unfavorable 
conditions for germination or poor seed. Good seed should 
germinate between 75 and 100 percent. Inferior seed is fre­
quently offered on the market.
Ten pound seedings yielded 3.36 tons per acre; 15 pound seed- 
ings gave an average yield for the five-year period of 3.45 tons 
of air dry hay per acre, and 20 pounds per acre gave 3.62 tons as 
an average annual yield. Seedings made at the rtae of 25 
pounds per acre yielded 3.51 tons on the average during the 
same period. These yields are averages for seedings sown broad­
cast and drilled in eight inch rows. (Table Y.)
Ten pound seedings in 16 inch rows outyielded those made at 
the rate of 5 pounds per acre by only 3.66 percent. This demon­
strates the remarkable stooling habit of the grass when a small 
amount of seed is used. The average yield per acre in 16 inch 
rows for the four-year period, 1917 to 1920, was 3.68 tons for 
the 10 pound rate and 3.55 tons for the 5 pound rate. (Table 
VI.) It is evident that if the seed is abnormally expensive in 
comparison to other crop seeds, as little as five pounds per acre 
can be used without materially reducing the yield.
If the grass is grown in rows wide enough to permit individual 
row cultivation, satisfactory crops can be secured from as little 
as 2i/2 pounds of seed per acre. Five pounds per acre, how­
ever, gives sufficiently higher yields to warrant the additional 
expenditure for seed. Five and ten pound rates of seeding have 
yielded practically the same in inter-tilled rows. The heavier 
rates of seeding usually gave somewhat finer hay. The average 
yields of air dry hay per acre in 32 inch rows for the three-year 
period, 1917, ’18 and '20, was 2.98 tons for the 2 ^  pound rate 
of seeding; 3.30 tons for the 5; and 3.48 tons for the 10 pound 
rate. (Table VII.)
For Seed. It is likely that the most profitable rate to sow for 
seed when the crop is broadcast or drilled in eight inch rows, is 
10 pounds per acre. While seedings made at the rate of 25 
pounds per acre have produced the largest yields of seed, the 
increase in yield has not been consistent with the increase in the 
rate of seeding. Yields from the 10, 15 and 20 pound rates of 
seeding have been almost identical. As an average for the five- 
year period, 1916 to ’20, seedings broadcast and those drilled in 
eight inch rows have averaged 541 pounds of seed per acre for 
the 10 pound rate of seeding, 544 pounds for the 15, and 534 
pounds for the 20. (Table V.)
Ten pound seeding in 16 inch rows outyielded those made at 
the rate of 5 pounds per acre by only 1.14 percent. As an aver-
13
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T ab le  V. E F F E C T  O F  R A T E  O F S E E D IN G  ON T H E  Y IELD  O F  HAY, STR A W  A N D  S E E D  W H E N  P L A N T E D  SOLID. 
Y IELD S A R E  A V E R A G E S FO R  D R IL L E D  A N D  BROADCA ST SEE D IN G S A N D  R A T E S  O F S E E D IN G  A R E  IN  PO U N D S 
P E R  A CR E.
Yield p e r a c re
Y ear H a y  (Tons) S tra w (Tons) Seed (P ounds)
R a te  of seed ing R a te  of seed ing R a te  ol seed ing
10 1 15 | 20 I 25 10 1 15 ! 20 | 25 10 | 15 25 | 25
1916 2.75 2.68 2.68 | 2.60 ' 1.97 1 2.03 1.57 1.83 181 I 173 198 | 155
1917 3.35 3.45 3.50 | 3.27 2.45 1 2.67 2.27 2.68 518 1 475 482 | 656
1918 2.73 3.15 3.55 1 3.37 I 2.36 2.33 2.45 2.66 543 1 524 427 i 526
1919 4.09 4.50 4.55 1 4.23 1.83 1 1.79 1.83 1.80 1,076 1,124 1,015 1 1,142
1920 3.86 3.45 3.83 | 4.10 2.26 2.16 2.10 2.29 386 424 546 | 631
Av. 3.36 3.45 3.62 | 3.51 2.17 1. 2.20 2.04 2.25 541 1 544 534 | 622
O dds : v
H a y  8.1 to  1 in  fav o r of 15 over 10 pound  ra te —p a ired  d ifferences of 32 plots.
4.6 to  1 in  fav o r of 20 over 15 pound  ra te —p a ire d  d ifferencès of 32 p lo ts.
1.2 to  1 in  fav o r of 20 o v er 25 pound  ra te —p a ire d  d ifferences of 40 plo ts.
S tra w  1.6 to  1 in  fav o r of 15 over 10 pound  r a te —p a ired  d ifferences of 20 plots.
6.7 to  1 in  fa v o r  of 15 over 20 pound  r a te —p a ire d  d ifferences of 20 p lots. 
648.3 to  1 in  fav o r of 25 over 20 pound  ra te —p a ire d  d ifferences of 20 plots.
S eed '1 .0  +  to  1 in  fa v o r  of 15 over 10 pound  r a te —p a ire d  d ifferences of 20 p lo ts.
1.6 to  1 in  fa v o r  of 15 o v er 20 pound  ra te —p a ired  d ifferences of 20 p lo ts.
132.7 to  1 in  fav o r of 25 o v er 20 pound  ra te —p a ire d  d ifferences of 20' plots.
136
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y  for the four-year period, 1917 to 1920 10 pound seedings 
¡yielded 621 pounds of seed per acre, while those made at the rate 
bf 5 pounds per acre yielded 614 pounds of seed. We believe that 
[these results tend to justify the opinion already expressed that 
the heavy yields secured from the 25 pound rate of seeding when 
'the crop was seeded solid must be considered as abnormal and not 
to be expected. (Table YI.)
Five to ten pounds per acre is apparently the most profitable 
Lt* to sow for seed vdien the grass is. grown m rowsi wide 
Lnough to permit inter-tillage. As an average for the penod 
n 917 18 and ’20, 5 pound seedings outyielded 2Y2 pound seed" 
fngs’by 27 percent, while 10 pound seedings yielded 17 percent 
Lore than the 5 pound seedings. The average yiel^ of the 2 /2 
Lund seedings was 336 pounds per acre, 427 pounds for the 
f  pound seedings and 501 pounds for the 10 pound seedings.
[(Table VII.) W . , «
Yields of straw for the several rates with different methods ot 
feeding check closely with the results for hay and see . (
N, VI and VII.)
L 1 V' O F  R A T E  O F  S E E D IN G  ON T H E  Y IE L D  O F HAY,
S E E D IN G  A R E  .IN  PO U N D S P E R  A CRE.
1917
1918
1919
1920 
Av.
Y ields p e r  ac re
H a y  (Tons) 
R a te  of seed ing  
5 10
S tra w  (Tons) 
R a te  of seed ing
5 R
Seed (P ounds) 
R a te  of seed ing
10
3.90
2.94
4.10
3.26
3.55
3.58
3.09
4.46
3.57
3.68
2.45
2.21
1.91
1.77
2.09
2.63
2.26
2.09
2.44
2.36
500 I 540
506 1 552
1,006 I 1,070
444 I 322
614 I 621
K ay  3.4 to  1 in  fav o r of 10 over 5 po u n d  r a te —p a ire d  d ifferences of 16
[Straw 12.1 to  1 in  fa v o r of. 10 over 5 pound  r a te —p a ire d  d ifferences of 8
[Seed 1.3 to 1 in  fav o r of 10 over 5 pound  r a te —p a ire d  d ifferences of 8 
I  plots.
TIME OF CUTTING
I For Hay. Higher yields of better quality hay can be secured 
Lath two cuttings during the season than wit on . . „ v  • j
[culty of curing when two cuttings are made, howev , 
path the extra labor involved, suggests the advisability otcut- 
Iting but once, perhaps pasturing such aftermath as may 
■able. The grass contains about 10 percent more moisture when 
■heading than it does when the seed is well formed, which makes 
f t  more difficult to cure at the earliest stage, and early cutting 
is necessary when a sizable second crop is desired. req 
from  five to seven days of ideal weather to cure the ay w en 1
15
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T ab le  V II. E F F E C T  O F  R A T E  O F  S E E D IN G  ON T H E  Y IE L D  O F  HAY, 
S T R A W  A N D  S E E D  W H E N  S E E D E D  IN  32 IN C H  ROW S. R A T E S  OF 
S E E D IN G  A R E  IN  PO U N D S P E R  A C R E.
Y ield p e r  a c re
Y ear H a y  (Tons) R a te  o f seed in g
S tra w  (Tons) 
R a te  of seed ing
S eed (Pounds) 
R a te  o f seed ing
2.5 5 10 2.5 5 10 2.5 5 10
1917 3.44 3.97 4.53 2.12 2.77 2.82 350 460 5601918 2.83 2.98 2.81 2.27 2.57 2.51 362 266 4021919 . . . . 5.56 5.02 2.74 2.62 1,372 1,2221920 2.66 2.95 3.12 Ì.74 1.64 1.93 297 556 5403 y r. av. 2.98 3.30 3.48 2.04 2.33 2.42 336 427 5014 yr. av . 3.87 3.87 2.43 2.47 664 681
O dds: 3 y r. av e ra g e
H a y  58.5 to  1 in  fa v o r o f 5 over 2.5 pound  r a te —p a ired  d ifferences of 12 I 
plo ts.
1.0 to  1 in  fa v o r  of 10 o v er 5 pound  r a te —p a ire d  d ifferences of 16 I
p lo ts.
S tra w  5.7 to  1 in  fav o r of 5 over 2.5 pound  ra te —p a ired  d ifferences of 8 I 
p lots.
2.1 to  1 in  fa v o r  of 10 over 5 pound  ra te —p a ire d  d ifferences of 8 I
plo ts.
S eed  3.4 to  1 in  fa v o r of 5 over 2.5 pound  r a te —p a ired  d ifferences of 8' I 
p lo ts.
1.7 to  1 in  fav o r of 10 over 5 pound  r a te —p a ire d  d ifferences of 8 I
plo ts.
is cut while heading because of the high moisture content and I 
heavy growth of thick, succulent stems.
It has been shown by Gaessler and McCandlish of this station I 
(Eesearch Bulletin No. 46) and others that the grass is highest I 
in digestible nutrients at just about the time that the heads are I 
coming out and that it is somewhat lower in this respect as the I 
grass becomes more mature. From a practical standpoint, how- I 
ever, any differences in the qaulity of the hay at the different I 
stages of development is relatively unimportant and the grass I 
may be cut from the time it is beginning to head until it is in the I 
hard dough stage. It requires about a month for developing from I 
one stage to the other. This is a decided advantage in that it I 
gives a long period during which the haying may be done.
When two sizable crops are desired, the first cutting may best I 
be made from the time the heads begin to appear until the plants 
are fully headed—an interval of about two weeks. If but one I 
cutting is desired, it may best be made when the seed is in the 
water to soft dough* stage. Seedings made May 25 reach this 
stage of maturity about August 25. ¿Some after growth will be 
made following this date, but usually not enough to justify a hay­
ing operation. On most farms this after growth can be pastured, 
being careful to pasture it off before frost. Frosted sudan is 
sometimes poisonous for pasture, but is satisfactory to feed after 
curing as hay.
If two cuttings are desired and the first is made when the 
grass is beginning to head, the second cutting will be larger than 
the first. On the other hand, if cutting is delayed ten days and
16
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M e 5 T h e  firs t c rop  m a y  b e  h a rv e s te d  fro m  th e  tim e  th e  h e a d s  beg in  
to .appear u n til% h e  s e ^ T is  i / t h e  h a rd  d o u g h  sta g e . W h en  c u tt in g  is d e ­
la te d  u n til seed  is  becom ing  h a rd  th e  second  crop w ill b e  sm a ll a n a  can  
usuallyr be u tilized  to  b e s t  a d v a n ta g e  fo r  P as tu re . G rass  c u t  a f te r  
seed is w ell fo rm ed  is m u ch  m ore  eas ily  cu red  than, t h a t  cu
the first cutting made when the grass is nearly headed, the first 
cutting will be larger than the second. In either case, to get the 
highest yields, the second growth may best be harvested shortly 
before or after frost.
As an average for the four-year period, 1916 to 1920, two cut­
tings yielded 3.49 tons of air dry hay per acre as compared with 
2.47 tons for one cutting, a difference of 1.02 tons m favor 
of two cuttings. The significance of the 1.02 tons is mate­
rially reduced when the growth following one cutting can be util­
ized. This growth has averaged approximately 0.5 of a ton per 
acre. When the crop is cut twice the entire growth is represented 
in the total of the two cuttings as recorded.
When the first crop was harvested at the time the heads were 
beginning to appear, the total seasonal yield was 3.43 tons per 
acre as compared with 3.55 tons when the first cutting was made 
at the time half of the stems were fully headed 8 to 10 days 
later. (Table VIII.)
For Seed. The crop may best be cut for seed when three- 
fourths of the seed is ripe and hard. At that time the other 
one-fourth, borne on the tillers, will vary from the water to hard 
dough stage. While the seed does not shatter read ily it is not 
advisable to delay harvesting. "Unusually strong winds will 
sometimes whip off a large percentage of the seed in a compara­
tively short time.
17
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T ab le  V III. E F F E C T  O F  T IM E  O F  C U TTIN G  ON Y IEL D S O F  HAY 
(A v erag es fo r se v era l differ e n t  m eth o d s a n d  ra te s  of seed ing)
Y ields ( to n s p e r  ac re ) 
Tw o c u ttin g s
Y ear F i r s t  c u tt in g  
h e a d s  b egan  to  
C u ttin g
w hen
a p p e a r F i r s t  c u tt in g  w hen  half of s te m s  w ere  fu lly  
head ed
One
c u t­
tin g1st 2nd T o ta l 1st 2nd T o ta l1916
1917
1918
1919
1920 
Av.
1.02
1.64
.72
2.15
1.83
1.47
1.90
1.50
2.14
2.54
1.73
1.96
2.92
3.14
2.86
4.69
3.56
3.43
1.41
2.16
1.52
2.96
2.26
2.06
1.15 | 2.56 
1 .7 7 ' | 3.93 
1.86 1 3.38 
1.33 j 4.29 
1.31 | 3.57 
1.48 | 3.55
2.02
2.71
2.85
2.47 
2.32
2.47
HARVESTING THE H AY
Perhaps the most practical method of curing from the stand­
point of economy and quality of hay is to cut with the mower 
and cure in the swath or windrows. Hay of better quality can 
be obtained by curing in cocks for a few days after partially 
curing in the swath. This method, however, is considered im­
practical by most Iowa farmers. Mainly because of the thick 
stems, it is usually necessary to swath-cure the hay for several 
days and then rake it into small windrows, preferably for an- 
other day or two of curing, before it can be removed from the 
field. Some prefer to cure the hay largely in windrows, which 
are turned at intervals with a side delivery rake. The time re­
quired for curing depends largely upon the maturity of the 
grass and the condition of the weather. Sudan grass retains its 
leaves well and is, therefore, well adapted for swath curing and 
raking when dry.
The grass can be cut for hay with the binder and cured in 
small shocks when only one crop is taken. When two cuttings 
are made the grass contains so much moisture that moulding is 
likely to occur, the bundles shrink greatly and become light, 
causing the shocks to fall. The corn binder can be used to ad­
vantage when the crop is grown in rows and only one cutting
HARVESTING AND THRESHING A SEED CROP
.. The crop may best be cut for seed with the grain or corn 
binder. Grass seven feet high can be cut readily with the grain 
binder by removing alternate slats of the reel. The corn binder 
can be used effectively when the grass is grown in inter-tilled 
rows. It is necessary to make the shocks fairly large to have 
them stand.
The seed can best be threshed with the grain separator. Be­
cause of the heavy straw, it is sometimes advisable to remove 
part of the concaves. It is necessary also to adjust the air blast 
carefully, since the seed is easily blown over with the straw Final 
cleaning can be done effectively with the farm fanning mili
18
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Pig. 6. T he crop  m ay  b e s t be c u t  w ith  th e  g ra in  o r co rn  b in d e r  fo r  
seed. G rass 7 fe e t h ig h  can  be c u t read ily  w ith  th e  g ra in  b in d e r by  rem o v ­
ing a lte rn a te  s la ts  of th e  reel. T he corn  b in d e r can  be u se d  effective ly  
when the  g ra ss  is  g row n  in  in te r til le d  row s.
SUDAN PASTURE
Despite the fact that sudan grass is an annual, it can often be 
used to good advantage to furnish pasture for hogs, cattle, sheep 
or horses. The chief disadvantages are that it has to be seeded 
each year, cannot be seeded to advantage until rather late in the 
season, is not ready to be pastured until at least six weeks after 
seeding, and ceases to be productive after frost in the fall. I t  
is apparent, therefore, that this crop cannot furnish an all- 
season pasture, the kind desired on most farms. Excellent part- 
season pasturage may be had from such crops as winter rye, clo­
vers or alfalfa with large returns per acre, depending upon sudan. 
to furnish mid-season pasture. Sudan grass will furnish a large 
-amount of satisfactory pasturage from the last part of June until 
frost. This is, of course, the portion of the year when bluegrass 
pastures are most unproductive and sudan grass may well be 
used to supplement bluegrass or other pastures.
Frosted Sudan May Be Dangerous. It is characteristic of the 
sorghums, the group of plants to which sudan grass belongs, to 
develop prussic acid when frosted and in some cases after severe 
drouth. It is not known that drouth has ever caused this poison 
to develop to a harmful extent in Iowa. Prussic acid is appar­
ently much less likely to occur in sudan grass than in the sweet 
sorghums.
19
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The danger from pasturing frosted Sudan apparently is not 
great. Only one authentic case of the sudan poisoning in Iowa 
has been reported to this station. This occurred on a farm in 
Lucas County in 1919 after a hard killing frost, October 28. Ac­
cording to the report, out of a flock of sheep pastured on the 
grass following frost, ten were killed and many more were sick, 
bu% recovered when the flock was taken off the sudan grass pas­
ture. In 1921 a questionnaire was sent to a large number of 
-IjEggfte- farmers who had been growing the grass and only the one 
grower reported fatalities.
In the same year replies to a questionnaire sent to all state 
experiment stations indicated that fatalities from sudan poison­
ing occur but rarely. Only four authentic cases of poisoning 
were reported—two from Missouri and two from Kansas. The 
Colorado station said that two cases had been reported in that 
state, but that the accuracy of the reports had not been verified. 
According to Vinall (XL S. D. A. Farmers’ Bulletin No. 1126), 
hogs may be pastured on frosted sudan with safety and sheep 
and horses are less susceptible to the poison than cattle. He says 
that only three authentic cases have been reported to the United 
States Department of Agriculture.
The poisonous properties are said to disappear when the grass 
is made into hay so that frosted grass may be fed safely as hay.
SEED PRODUCTION
The crop is an ideal seed producer because it yields well, does 
not shatter readily and rarely lodges. Most of the sudan grass 
seed is grown in the dry farming regions of the southwestern 
states. Since the grass is highly drouth resistant, it can be pro­
duced more economically on the cheaper lands where dry farm­
ing is practiced. The southwest can usually be depended upon 
to plant as large an acreage for seed production as the price 
will justify. For these reasons, and because the surplus cannot 
be used economically for feed, the gross return from seed is likely 
to be low in comparison with crops more commonly grown in 
Iowa. The cost of threshing the usual small acreages in this state 
is often almost prohibitive. The cost of seed to plant an acre, in 
comparison with the common small grain and forage crops, is 
usually low so that it is likely to be more profitable to buy seed 
rather than grow it. The value of the straw must be considered, 
however, as the grass retains its leaves well even when mature, 
so that the straw makes valuable feed.
Under certain conditions when a cash crop is desired, it may 
be advisable to put in a late planted sudan crop for seed, tho 
under these conditions a planting of early com would probably
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Fig. 7. T h e  g ra ss  is a n  ideal seed  p ro d u cer a n d  lit t le  is .lost from  
sh a tte rin g  ex cep t from  occasional h ig h  w inds w hen  h a ry e s tm g  ^ d e l a y e d  
too long. T h e  seed  crop  is re a d y  to  be h a rv e s te d  w hen  th re e -fo u r th s  of 
the seed is ripe  an d  h ard . T he g ra ss  r e ta in s  i ts  leaves w ell even  a f te r  th e  
seed is m a tu re .
be more profitable. Sudan grass may be expected to mature seed 
when planted as late as June 20. _ #  ^ .
The average yield of seed at this station during the six-year 
period, 1915 to 1920, was 574 pounds per acre, while the highest 
yield secured was 1,372 pounds per acre. Farmers m different 
parts of the state have reported yields as high as 2,000 pounds 
per acre, but yields over 1,000 pounds per acre are unusual.
MIXTURE WITH OTHER CROPS
With Soybeans. Experiments conducted at this station indi­
cate that sudan grass can be planted in mixture with soybeans 
grown for hay. The soybean plant is high in protein and is, 
therefore, a more valuable feed, pound for pound, than sudan 
grass. Mixtures of sudan grass and soybeans will not yield as 
many tons of air dry hay per acre as will sudan grass alone. 
At present the chief value of the mixture appears to be that the 
sudan grass acts as a smothering crop for weeds when soybean 
hay is desired, but where difficulty is experienced in producing 
soybean hay free from weeds when the soybeans are seeded alone. 
When seedings are made to meet this situation, the most satis­
factory mixture appears to be to use the usual amount of soybean 
seed per acre plus enough sudan grass seed to hold the weeds in
21
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check. This apparently should not require the addition of more 
than about six pounds of sudan grass seed and even less may 
prove satisfactory in soils relatively free from weeds. Yields of 
mixtures are compared with the two crops grown alone in Bulle­
tin No. 228, of this station, entitled “ Soybeans for Iow a/’
With Oats. Sudan grass has been a failure in each of the three 
years that it has been seeded with oats at the regular oat seed­
ing time. In 1922, 1923 and 1924 three bushels of oats and 
20 pounds of sudan grass were seeded together in comparison 
with oats alone. Seedings were made April 25, 26 and 27, re­
spectively, for the three years. Iowar oats were used in 1922, 
Iowa 103 in 1923, and Iowja 105 in 1924. These are all early oat 
varieties, but the Iowa 105 is decidedly the best nurse crop, while 
Iowar is the poorest. The Iowa 103 has proven to be an excel­
lent nurse crop in tests with clovers. In each of the first two 
years, only scattering plants of the sudan grass survived, and 
these made a poor growth. In 1924 none survived despite the 
fact that seedings were made late owing to the condtiion of the 
seedbed. Oats seeded with and without sudan grass yielded 
practically the same in each of the three years. It has been re­
ported that satisfactory stands and growths of sudan have been 
secured in Iowa by seeding with oats in the spring. The grass 
was said not to interfere wtih the growth of the oats, as it grew 
slowly during the cool weather in the spring, but made a satis­
factory growth following oat harvest. The station has not se­
cured such results.
SUDAN COMPARED WITH MILLET AND SORGHUM
Sudan grass is competitive with millet in that these two crops 
are seeded at the same time, are growin for the same purpose and 
give somewhat similar yields. If the millet is fed to horses in 
excessive quantities it causes kidney disorders and swelling of the 
joints. Sudan grass can be fed in quantity to all kinds of live­
stock without the least injury and is generally regarded as more 
palatable and gives somewhat larger yields.
Sudan grass is closely related to sorghum, commonly known 
as “ cane,” and which is also a hot weather crop. Sudan grass 
has certain advantages over the sorghum in that the crop can be 
more easily cured and handled and can be stacked or bam stored. 
Sudan grass can be mowed or stacked like our more common hay 
crops, while sorghum cannot be stored in this way, but must 
be fed direct from the field because of danger of spoiling. The 
finer stems of the sudan grass also give a leafier hay. The seed 
cost for an acre of sudan grass is much less than for sorghum. 
The thick stems of the sorghum require a longer time to cure and 
when seeded broadcast or drilled solid, the crop is more difficult
22
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crt,Qc.F lg jl*  j  S u d an  w ith  soybeans m a k e s  a  good hay . S ix p o unds of su d an  
^rass added  to  th e  u su a l seed ing  of so y beans holds th e  w eeds in  ch eck  and  
maxes h a rro w in g  of th e  b ean s u n n ecessa ry . T he m ix tu re  h a s  n o t y ielded  
as m uch su d an  g ra ss  alone, b u t  th e  h a y  is r ic h e r  in  p ro tein .
to handle. These difficulties are not encountered when the crop is 
growti in rows and is cut with a corn binder. The sorghum gives 
a larger yield than sudan and the product is palatable and nu­
tritious.
Neither millet nor sorghum is as well adapted to pasturing as 
sudan grass. Because of the strenuous stooling habit of sudan, 
it makes much more turf than either of the other grasses. None 
of these crops can compete with corn for silage in this state.
EFFECT OF SUDAN ON YIELD OF CROPS FOLLOWING 
IN THE ROTATION
Many observations have been reported where corn and other 
crops following sudan grass have apparently yielded considerably 
less than the same crops, growing on the same soil, but follow­
ing some other of the crops commonly entering into Iowa rota­
tions. It is believed that these lower yields are not due to any 
toxic effect of the sudan grass, but the grass is known to remove 
large quantities of water from the soil in a comparatively short 
time and often leaves the soil dry and in poor physical condition. 
It is believed that fall plowing may be an important practice and 
it is suggested that those who have experienced reduction in crop 
■ yields following sudan grass fall plow the sudan stubble.
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In the plantings here reported the soil has always been fall 
plowed for the following crop of corn. In these tests corn is be­
ing alternated with sudan grass on the same areas thru a series 
of years. Therefore, land on which sudan grass was grown in 
1919, 1921 and 1923 produced corn in 1920, 1922 and 1924. 
Similar areas are alternated with oats and corn and others with 
soybeans and corn. The tests are being conducted in duplicate 
on one-twentieth acre plots. Crops harvested from the plots be­
fore the experiment was started indicated that the areas were 
uniform in productivity and exceptionally well suited to the re­
quirements of this experiment. No manure, fertilizer or lime 
has been applied to the soil used in these tests since the experi­
ment was started in 1919 and no residue has been returnd with 
the exception of the corn stalks, which have been plowed under. 
Whether or not the fact that the land was fall plowed has an im­
portant bearing on the results secured and whether markedly dif­
ferent results would have been secured if the land had been 
spring plowed, is not known.
The soil on which the foregoing crops are being compared is 
classified as 0  ’Neill loam and is considered to be equal in organic 
matter and fertility to the better livestock farms in central and 
northern Iowa. Whether similar results would be secured on 
other soil types and soils lower in fertility is not known.
Fig . 9. S u d an  (left) an d  so rg h u m  ( r ig h t;  a re  closely re la te d  an d  pos­
se ss  m an y  q u a litie s  in  com m on. S udan  is m ore eas ily  h an d led  a s  h a y  in 
cu ring , h an d lin g  a n d  sto rin g . It. is  finer, m ore lea fy  an d  th e  seed  co s t is 
less. S o rghum  m ak es  a  la rg e r  y ield  p e r  acre .
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It will be noted from table IX  that with the conditions under 
which these plantings were compared, sudan grass apparently 
had no harmful effect upon the soil. Six crops of corn following 
sudan grass, oats and soybeans, respectively, have been harvested. 
The yields have been exceedingly variable. As an average for 
the period of the test, the air dry yield of corn following sudan 
grass was 61.6 bushels per acre, following oats 57.9 bushels, and 
following soybeans 59.3 bushels. These differences are not con­
sidered to be significant and the yields may be considered to be 
equal, indicating that, on similar soil, in similar seasons and with 
similar cultural practices, corn may be expected to yield fully as 
much following sudan grass as when following either oats or 
soybeans. (Table IX.)
While corn following the legume crop, soybeans, has not 
yielded more in these tests than it did following sudan grass or 
oats, these results do not indicate that soybeans are not superior 
to sudan grass and oats in residual effect upon the soil when 
handled as they should be. About nine-tenths of the nitrogen 
and organic matter of the soybean plant is in the tops so that 
when the whole crop is removed and nothing returned we cannot 
expect the growing of the legume crop to benefit the soil. But 
if the soybean crop with its high nitrogen content had been re­
turned to the soil directly or in the form of manure and the 
crops from the sudan and oat areas handled in a similar man­
ner, it is likely that the soybean areas would now be giving higher 
yields than those of the oats and sudan grass.
Table IX. C O M PA R A TIV E A F F E C T  O F SUD A N  GRASS, OATS A N D  SOY­
B E A N S ON T H E  F O LL O W IN G  CR O PS O F  CORN.
Y ield of corn  (B ushe ls p er acre)
P revious
crop 1920 1921 1922 1923 1924 1925 - A v- .
Av. 
s ta n d  
(No. of 
s ta lk s  
per h ill;
Sudan g rass 66.7 40.8 90.8 . 58.7 41.6 1 70.9 61.6 3.71
Oats 64.1 42.9 80.7 52.6 41.8 1 65.2 . 57.9 3.73
Soybeans 74.0 34.6 69.5 68.3 42.8 66.4 59.3 3.89
DISEASES
A harmful bacterial disease particularly prevalent in humid 
sections such as ours causes red spots to occur on the leaves 
which is known as Holcus spot. In some cases the plants are par­
tially defoliated by the disease, particularly as the grass becomes 
more mature. Despite the effect of the disease, high yields of 
good quality hay have always been secured. There áre no prac­
tical control measures. It is possible that strains may be pro­
duced later which will be resistant.
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' P ig . 10. Corn and oats, corn and sudan and corn-soybean rotation plots. On th e se  p lo ts co rn  is a l te rn a te d  w ith  oa ts , 
Sudan g ra ss  an d  soybeans, respec tiv e ly . C orn  fo llow ing su d a n  g ra ss  h a s  y ielded  a s  m uch  a s  corn  fo llow ing o a ts  o r soybeans. 
N o th in g  h a s  been  re tu rn e d  to  th e  soil b u t  th e  c o rn s ta lk s  in  th is te s t. T h e  soil h a s  a lw ay s been  fall plowed.
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The plant is also subject to a kernel smut, similar to smut of 
wheat and oats. The disease has no practical harmful effect 
from the standpoint of hay production, but should be considered 
when the crop is to be grown for seed. The disease may be con­
trolled by treating the seed with formalin. The procedure gen­
erally recommended is to mix a pint of full strength formalin 
with 30 gallons of water in which the bagged seed is immersed 
for one hour and then spread out to dry.
INSECT PESTS
Grasshoppers have a particular fondness for the grass, but 
even when the insects have been fairly plentiful, no practical 
harmful effects have been noted. On occasions the insects have 
been controlled effectively on the station farm with poison bran 
mash.
Chinch bugs attack sudan grass along with other crops in in­
fested areas. When such attacks occur, the usual remedial meas­
ures are recommended.
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